Cellular growth and differentiation are readouts of multiple signaling pathways from the intercellular and/or extracellular milieu. Extracellular matrix transmits signaling machinery into cells through ligation of cellular receptors. The extracellular matrix proteolysis seems to be a cell fate determinant in a variety of biological events. However, the biological consequence of inadequate extracellular matrix degradation in vivo is not clear. In the present study, we developed a transgenic mouse model expressing human matrix metalloproteinase 1 (collagenase 1) under the control of Col2a1 promoter. The transgenic mice showed significant growth retardation during embryogenesis and a less demarcation of the cartilaginous zones. Immunological examination revealed increased degradation of type II collagen and overexpression of fibronectin and α 5 β 1 integrin in the transgenic cartilage.
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Chondrocytes in the resting zone of articular cartilage increased BrdU incorporation and cellularity. However, the TUNEL-positive chondrocytes in the proliferating zone are increased, while they showed a decrease in Bcl2 immunoreactivity. Therefore, an increased cell death may be implicated in disorganization of columnar array of the proliferating chondrocytes. Chondrocyte differentiation monitored by the Ihh and type X collagen expression was not disturbed in the transgenic mice. These data suggest that the coordinated type II collagen proteolysis is a factor to determine the skeletal outgrowth through the modulation of chondrocyte survival and cartilaginous growth.
